I. INTRODUCTION
Database management is an integral topic in today's information systems curriculum. The expanding use of the Internet for information exchange ensures that the concepts underlying the movement of data over communication networks using distributed architectures will be an increasingly important part of future IS curricula. Courses addressing database management, client/server concepts, and Web-based systems often include a strong programming component that allows students to apply concepts to real problems. Many institutions use personal database management applications such as Microsoft Access for the programming component in these courses.
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II. OBTAINING ORACLE SOFTWARE
Instructors can obtain Oracle software at minimal cost for academic use in two ways: (1) through the Oracle Academic Initiative, or (2) bundled with textbooks.
THE ORACLE ACADEMIC INITIATIVE
Oracle Corporation made some of its DBMS and software development products available to educational institutions at a nominal charge through the Oracle Academic Initiative (OAI). Current details about OAI can be obtained at the OAI Web site ( http://oai.oracle.com).
At present, to qualify for OAI membership, an institution must be accredited by some accreditation body, offer degrees and classes for credit, not have Oracle-related courses be more that 70% of the overall curriculum, and not provide Oracle training for local businesses. OAI membership requires an annual $500 licensing fee.
Membership entitles the participating institutional unit to a variety of Oracle software products, as well as reduced prices for Oracle courseware and training.
Once an institution is accepted as an OAI member, it must select the Oracle server platform and the software products it wants to use. For new members, OAI ships the software products when the membership is approved.
Continuing members select and receive new software products once per year, at Currently, OAI offers three software packages:
• the Database Pack, which provides the required database servers;
• the Internet Developer Suite, which provides the required client utilities for basic application development; and
• the Internet Application Suite, which provides the Oracle Application Server.
The Oracle Application Server is a Web server that can be used to distribute Web-based applications, and provide a means for remote database administration.
What is included in the Database Pack? To understand the Oracle database server options, it is important to keep in mind that an Oracle database installation is a combination of a database server and one or more client utilities.
In an academic setting, two options are available for configuring the database installation.
1. A client/server installation, in which the database server runs on a central server, and the client utilities run on separate client (student) workstations. This approach allows students to share the same database data, and facilitates students working on team projects. Or, 2. a personal database installation, in which the database server and the client utilities all run on the same workstation. This approach is satisfactory when students do not need to share database data. The database server that supports the personal database installation is
Oracle Personal Edition, which is a personal database that can be installed on individual user workstations. This installation allows students to run the database and the client on the same computer. This approach is useful for commuter students who want to work at home and do not need to share database tables and other objects. From a user standpoint, both of these database servers work the same.
What is included in the Internet Developer Suite? Table 2 summarizes the client utilities commonly used in academic classrooms.
• SQL*Plus is the SQL command -line environment, which can be used for command -line SQL instruction, is included with every database server.
• Enterprise Manager is the database administration utilities that are also included with all of the database servers.
Other commonly-used educational products include
• Oracle Designer, which is a CASE tool for developing system models and generating the associated database tables and user application forms and reports, and [Hoffer et. al, 1999 ]. An Oracle systems development textbook [Morrison and Morrison, 2000a] enables students to obtain the Oracle Personal Edition DBMS and the Developer utility, and instructors can obtain the Enterprise Edition DBMS and the Enterprise Manager database administration software.
The advantage of obtaining software using this approach is that students can then install and use the software on their home computers, and installation and configuration instructions are often included with the textbook instructor kits. Many instructors use a combination of OAI -obtained software together with software bundled with textbooks to take advantage of both approaches. Oracle also provides a rich environment for teaching advanced database concepts and for supporting database projects. Both Developer and JDeveloper provide students with a production-style environment for creating large-scale database systems. The Enterprise Manager provides an environment for illustrating database administration tasks. And, the Oracle database can easily by used as a back-end database server for application development in other environments. We have students develop applications in Visual Basic, using Active Server Pages, and using ODBC to facilitate communication between the database and the application. 
III. MAPPING THE ORACLE SOFTWARE TO THE IS CURRICULUM
SERVER HARDWARE SELECTION AND CONFIGURATION (CLIENT/SERVER INSTALLATION)
We have successfully run the Oracle8i © Enterprise Edition database server on a variety of hardware platforms and network operating systems.
Our hardware ranged from a 133 MHz Pentium I with 32 MB of RAM using an Oracle 7.3 DBMS, to a dual CPU 933 MHz IBM Netfinity server with 512 MB of RAM and a RAID disk array.
We've installed Oracle databases on the following network operating systems:
• Novell's Netware,
• Windows NT Server, and 
Reliability and Maintenance
We have a class database NT Server supporting approximately 70 students per semester that has been running continuously for four years with no down time, aside from shutting it down once two years ago to add RAM and upgrade from a 7.3 database to an 8.0 database. This server is just a 200 MHz Pentium Pro with 128 MB of RAM. It isn't an expensive fault-tolerant server; it's just an ordinary IBM desktop PC pressed into server duty. Probably the biggest contributor to this server's reliability and longevity is keeping it in the campus's air-conditioned, power conditioned, server room. Along with the hardware longevity, the Windows NT/ Oracle database combination proved robust. We have not experienced any crashes or software problems. (Note that this server is running the Oracle 8.0 DBMS. This server is not fast enough and does not have enough RAM to run a more recent version of Oracle's DBMS.)
Creating the Database
A client/server database contains a set of user accounts and their associated database objects, such as tables, views, or stored programs. When the Oracle DBMS is installed on an NT or Windows 2000 database server, a starter database is created automatically. In a classroom environment, the instructor or technical support person should create all of the student accounts in this starter database. It is impractical to create a separate database for each student or each student group, because each separate database, which is called a "database instance," consumes a considerable amount of server CPU time, main memory and hard drive space.
Creating User Accounts
Each student should have an individual user account that provides access to the database tables required to complete classroom assignments. Each student's database objects are then separate, and password-protected.
Students with their own user accounts are able only to access their database objects. They are not able to access other students' database objects unless other students grant them explicit privileges to do so. The fastest and least error prone way to create multiple user accounts is to create an SQL script, which is a text file of SQL commands that can be run from SQL*Plus, the Oracle SQL command line utility. (We wrote a simple Visual Basic program to read a text file containing user names using university-issued email usernames for our user account names to generate this script automatically.)
For classes with team projects in which students need to share database objects, we found it works best if every project team has a common database account with a common username and a different password for each team member. In this way, team members can easily access all of the team's database objects. In all cases, it is helpful to give the course instructor database administration privileges for the database so he or she can easily add or modify user accounts.
CONFIGURING THE CLIENT WORKSTATIONS (CLIENT/SERVER INSTALLATION)
To run the most commonly-used classroom client applications (Developer computer laboratories with restrictive policies, but our experience was that the software was very unstable and in some cases would not work at all. When computer laboratory management personnel adopted a philosophy of creating regular disk images that enabled fast workstation restoration rather than using excessive restrictions to keep laboratory workstations running, the Oracle client software worked very well. It is also important for the client software to be installed on each individual workstation. It will not run from a file server.
Managing Student Assignments and Team Project Files
Since students can easily modify SQL query outputs and Developer form and report printouts to create outputs that appear to be correct, we always collect electronic copies of class assignments and perform grading online. Online grading can be done by collecting floppy diskettes, by having students submit assignments via FTP, or by having the students copy files into individual network server folders where permissions for reading and modifying files are only granted to the individual student and to the instructor. Since some Oracle files can be over 1 MB in size, floppy diskettes might not work for complex assignments. We successfully administered team projects by providing each project team with an individual folder on a network server for which each team member has full access privileges. Since it is time-consuming for the instructor to log onto the database using each individual student account, we configured many of our assignments with everyone using the same database tables. In this way, the instructor can simply log onto the database using this standard account, and check any student's solution files to make sure they work correctly.
WORKSTATION CONFIGURATION (PERSONAL ORACLE INSTALLATION)
Installing both the Personal Oracle database and the client utilities on the Oracle users were also asked to identify the curriculum areas that Oracle is being used to support, the course levels (undergraduate, graduate, etc.), and specific
Oracle products being used. We posed open-ended questions asking respondents to describe their motivations for using Oracle, and the benefits and challenges they encountered. Respondents were asked to rate the ease or difficulty that they experienced with selecting, installing, configuring, and administering the software. The survey also requested demographic data about the instructor and his/her institution. 
DEMOGRAPHIC DATA
DBMS
In light of the target audience (individuals considering using Oracle, actively using Oracle, or used Oracle in the past), the fact that 78% of the respondents indicated their main DBMS was Oracle was not surprising. What was interesting was that no respondents were using IBM DB/2, which is considered the up and coming relational database behi nd Oracle in the corporate world.
Insights were gained on why people gave up on Oracle. Three respondents reported that they had used Oracle in the past and had discontinued its use due to technical or operational difficulties. The overriding reason was that faculty members were overwhelmed with the complexity of installing and learning Oracle. One respondent stated, "Teaching both the data modeling concepts and Oracle in the same course demands too much from the students." Another interesting finding was that 11% of the respondents indicated that they used a combination of databases, primarily Access and Oracle. Most noted that they use Access for teaching introductory database concepts, and Oracle for teaching advanced client/server concepts.
The next question specifically asked Oracle users whether they were using the databases primarily for teaching or research. The overwhelming majority (94%) indicated they were using Oracle mainly for teaching. Only 2 respondents (2.5%) indicated their primary use was research. The remaining 3 respondents (3.5%) indicated they were using the software primarily for administrative tasks.
SOFTWARE SOURCES
The next set of questions asked Oracle users to identify whether they are obtaining the software through the OAI, through textbooks, or through other sources. Results are summarized in Table 6 , and illustrated in Figure 1 . Figure 1 . Software Sources OAI appears to be the primary Oracle software source. The majority of the respondents (64%) are getting the software solely through OAI, while 18% are using both OAI and textbooks. The respondents who described their software source as "Other" mentioned university site licenses, as well as the Workforce Development Program, an Oracle program that provides ongoing workforce training to continuing education students.
CURRICULAR AREAS AND COURSE LEVELS
The next set of questions addressed curricular areas and course levels in which instructors use the Oracle software. The survey asked respondents to indicate if they are using Oracle products to support introductory IS topics, database concepts/SQL, database applications, systems analysis and design, client/server topics, Web database development, or other topic areas. Results are summarized in Table 7 , and illustrated in Figure 2 . 
ORACLE DBMS AND CLIENT SOFTWARE USAGE
The next set of questions addressed which DBMS and client tools respondents use. Respondents were asked if they were using Oracle Enterprise Edition, Oracle Personal Edition, or another Oracle DBMS. Table 9 shows that 69% of academic users are using the client/server configuration, while 25% percent of the respondents report using Personal Oracle. Most of the respondents selecting "other" specified that they use a client/server configuration in their computer laboratories, and students use Personal Oracle on their home computers. 
DBMS
To identify the most popular client tools, respondents were asked to select one or more client tools from the choices shown in Table 10 . The results, which are also illustrated in Figure 3 , show that virtually all respondents who are actively using Oracle are using SQL*Plus, the commandline SQL environment. The next most popular client tool is Developer, the enduser forms and reports development utility. Other popular client tools are the database administration utilities (31%), and Designer, the Oracle CASE tool (28%). Respondents selecting "other" tools specified using PL/SQL, which is Oracle's procedural programming language, and using Oracle as a back-end It is interesting to note that when we distributed a similar survey two years ago [Morrison and Morrison, 2000b] , 42% of the respondents reported using Designer. Thus, use of Designer appears to be declining. Many instructors complain that Designer is difficult to install and configure.
MOTIVATIONS FOR USING ORACLE
The next set of questions explored factors that motivate instructors to use Oracle in their courses. As a result of discussions with other instructors using Oracle, we identified the main factors to be:
(1) Required within an academic unit;
(2) To give students a competitive edge; We also included an "Other" category to allow respondents to indicate alternate motivations. Figure 4 illustrates our findings. These results indicate that the primary motivation is to give students a competitive edge in the marketplace.
Forty-one percent of the respondents also indicated that Oracle provides pedagogical advantages. Respondents specifically noted that Oracle provides a "realistic" environment, and provides an environment for large system development. Another respondent noted that it is useful to teach both Access and Oracle, and highlight the differences.
EASE OR DIFFICULTY IN SELECTING, INSTALLING, CONFIGURING, AND ADMINISTERING ORACLE
To augment Oracle in the IS curriculum, instructors and/or technical support personnel must select and install the Oracle database server and client software. accounts. Instructors must find adequate teaching materials, and someone must administer the database on a day-to-day basis by performing tasks such as creating new passwords and updating database configuration parameters. We asked respondents to rate how easy or difficult they found each of these tasks using a 5-point Likert scale, with 1 being very easy and 5 being very difficult.
Respondents were also given the option of stating that they did not perform a given task. Results, illustrated in Figure The results indicate that current users are experiencing similar levels of ease or frustration as they were two years ago. Current Oracle users find the tasks of installing the database on the server and finding adequate teaching materials to be the most difficult. Interestingly, today's users are experiencing a higher level of difficulty with installing the client tools, and with daily administration than did the users we polled two years ago. We hypothesize that these tasks have not 
BENEFITS AND CHALLENGES
Some of the most interesting information was obtained from the final two questions, which asked instructors to describe the benefits derived from using Oracle, and the greatest challenges posed by using Oracle. The following sections summarize both the benefits and the challenges. 
Benefits
Based on the responses, benefits fell into the following categories:
• Exposure to a scaleable, multi-user DBMS. As noted earlier, Access provides an almost seamless database environment, while Oracle provides a series of loosely coupled tools that accurately reflect what students will encounter in production database environments. One respondent described Oracle as a "…stable, high-usage environment …".
Another noted that it "…provides the student with a realistic environment for database development." Yet another noted, "…the largest benefit is the students have experience with an industrial strength database." 
VI. CONCLUSIONS
This tutorial shares rationales for using Oracle to enhance your curriculum, as well as practical advice for procuring, installing, and configuring
Oracle. Oracle provides a rich environment for illustrating that the organizational database is a central data resource that is independent of the user applications.
Oracle provides an excellent environment for teaching SQL, and for illustrating client/server concepts and advanced database topics. The Oracle Academic Initiative and Oracle software that is bundled with textbooks provide instructors with an easy and inexpensive way to obtain the Oracle software for use in the classroom. However, installing, configuring, and teaching with Oracle require considerable effort on the part of instructors and technical support personnel.
Our recommendations? Oracle will enhance your curriculum and your student's experiences, but don't undertake introducing Oracle into your curriculum lightly. Expect to spend many hours and experience some level of frustration during the entire process, from selection and procurement through installation, configuration, and finally learning the tools well enough to start teaching them to your students. Lobby to obtain adequate technical support with specialized training, and course release time for yoursel f. During the process, your students will probably become frustrated with you because you don't know all the answers.
The rewards? Oracle provides a real-world environment that motivates students, helps them learn more, and helps them get better jobs. I t also provides
